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200 lU, and system componem :? » Mincly one or more fatty acids, Q to C26 fatty acids, are 
used at a concentration from 0.0.5 to 20 mg and system component 3, namely the oxidant 
preciirsor, peroxides, is used at <\ concentration from 0.05 to 20 mg (100%), and system 
component 4, namely a ketone, j 3 used at a concentration ftom 0.05 to 20 mg, each case 
based on 1 g of absolutely dry pulp. 

133. Use of the enzyme comp<ment system according to claim 101 and 131 in a process for 
the delignification, modification, bleaching of cellulose/wood pulp from wood or annual 
plants and of high yield wood piilps (groundwood and refiner pulps) and deinked pulps, 
whereby an add wash or a Q-step (chelating stco^ is used before or after the reaction of the 
enzyme component system or before and after and the acid wash is carried out at 60-120 °C, 
at pH 2 to 5:5, for 30-90 min anc at 4%-20% pulp consistency, and the Q-step is carried out 
with 0.05% -1 % of chelator at 60*'-100'*C, at pH 2 to 5.5 for 30-90 min and at a pulp 
consistency of 4%-20%. 

134. Use of the enzyme comp<tnent system according to claim 101 and 131 in a process for 
the delignifrcation* modificatior.^ bleaching of cellulose/wood pulp trom wood or annual 
plants and of high yield wood pulps (groundwood and refiner pulps) and deinked pulps, 
whereby the acid wash and the C-step are carried out for I hour at 60^-90°C, at pH 2 to 5 and 
at 10% pulp consistency. 

135. Use of the enzyme comp^ment system according to claim 101 and 131 in a process for 
the delignification^ modificatior bleaching of cellulose/wood pulp from wood or annual 
plants and of high yield wood pulps (ground wood and refiner pulps) and deinked pulps, 
whereby said system can be used before or after any possible treatment of the pulp by single 
or multiple digestion, bleaching ;>teps or other pre- and post-treatments, such as alkaline 
bleaching, alkaline extraction, washing, acid treatment, O-step, 02-deligtiification step, 
peroxide bleaching step, Orprorioted peroxide step, pressurized peroxide step, peracid step, 
peracid- promoted O2 or peroxide step, ozone bleaching step, dioxirane step, polyoxymetatate 
step, Clz-deligniftcation step, CWh* bleaching step, CI12 /ClO^- bleaching step, reductive 
bleaching steps, sulfonation steps, NO/NO2 treatments, nitrosylsulfuric acid treatment, 
swelling steps, enzyme treatments selected from the group of hydrolases consisting of 
cellulases, xylannses, mannases, pectinases, proteinases, lipases, amidases, or selected from 
the group of oxidoreductases consisting of laccases, p^oxidases , or several combined 
treatments. 

136. Use of the enzyme component system according to claim 101 and 131 in a process for 
the deligniflcation, modificatior. bleaching of cellidose/wood pulp from wood or aimual 
plants and high yield wood pulp>: (groundwood and refiner pulps) and deinked pulps, 
whereby the swelling step is carried out with the aid of substances selected from the group of 
glycols consisting of propylene glycol, ethylene glycol, ethylene glycol dimethyl ether, but 
also with the aid of solvents selected from die group of alcohols consisting of methanol, 
ethannl, hutanol, amy! alcohol, cyclohexanol, benzyl alcohol and chlorohydrin, selected from 
the group of ptenols consisting .>f phenols, methylphenols and methoxyphenols, selecting 
from the group of aldehydes consisting of formaldehyde and chloral, selecting from the group 
of mercaptans consisting of but\ - mercaptan, benzyl mercaptan and thioglycolic acid, 
selecting from the group of organic acids consisting formic acid acetic acid and chloroacctic 
acid, selecting from the group of amines consisting of ammonia and hydrazine, selecting from 
the group of hydrotropic solvent;^ consisting of concentrated solutions of sodium bcjozoatc, 
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and selecting flnom the group of Dther basic solvents consisting of OH-/K2O or OH-/alcohoi 
and benzenes, pyridines, dioxoct;, ethyl acetate as other substances. 

1 37. Use of the en2yme component system according to claim 101 and 131 in a process for 
the delignification^ modification bleaching of cellulose/wood pulp from wood or annual 
plants and of hi^ yield wood puips (groundwood aiKl refiner pulps) and deinked pulps, 
whereby there is additionally added to the reaction solution a complexing agent consisting of 
ethylenediaminetetFaacetic acid ; EDTA), diethylenetriaminepentaacetic acid (DTP A), 
hydroxy-ethylenediaminotriacetic acid (HEDTA). 

diethylenetriaminopentamethyleaephosphonic acid (DTMPA), nitrilotriacetic acid (NTA)» 
polyphosphoric add (PPA) or orher complexing agents for iron, manganese or copper: 
diethylamine or hydroxytamine. 

138. Use of the enzyme component system according to claim 101 and 131 in a process for 
the delignitlcation, modification, bleaching of cellulose/wood pulp from wood or annual 
plants and of hi^ yield wood pulps (groundwood and refiner pulps) and deinked pulps, said , 
process being carried out in several st^ and ^^^lereby between each step is applied a washing 
or washing and extxaction step with alkaline hydroxide solution, or neither washing nor 
extraction takes place. 

Add : Syntax and indefinite language etc*: 

The "enzyme component system ' consists of individual compounds: at least one enzyme at 
least one oxidation precursor at least one ketone and at least one fetty acids (fet compound) 
and all components arc neccssap - for obtaining the system pertbrmance. It can be part of a 
formulation^ where no reaction can occur (single composition), but also part of a '"kif . 
AH other changes are made with n the patent claims and are marked up 

Add: oxidant precurser: 

is changed 

Add: claim rejections -35 VSC § 102/103: 
The intention and baclcground is not understood. 

Patent claims 

t01.( currently amended) Enzynie component system (ECS) as a combined oxidation and 
bleaching system for the preparation of special hig^y selective oxidants* consisting of 

ftj«ystem component 1): at least one hydrolase selected from the group consisting of the 
^^nzyme classes 3.U 3,1,1,3,1.2, 3.1.3, 3.1.4, 3. 1.7 . (or at looot ono hyrimlnno solootod from 
the group conoioting of tho a minTiio olooooo) 3.5, 3.5.U 3.5.2« 3.5.3, 3.5.4, 3.5.5 or 3.5.99, 

^system component 2): at leas? one compound selected from the group of fatty acids 
conststtng: of C^. to Cz* . saturateti, monouti .^turated or polyunRaturAted^ fatty acid<{. 
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^system component 4): at leasi one compound selected from the group of caxbonyl 
compound:^. 

102. ( currently amended) Enzyjvie component system according to claim ir^i ^i^prfnira 
<thftl) p nzymes of class 3. 1, 1.3 Lroases.(triac^lyeerol-Hpa$ertriglyc.e^ 

used as system component h 

103. (currently amended) Enzymu component system according to claim 1 0 1 , oomprigins, 
(that) enzymes of class 3,5.1 ,4 amidases^ or class 3.5.5. 1, nitrilases, are used as system 
component 1. ^ 

104. (currently amended) En^jyrri .^ component system according to claim 101, cem^tsiflg- 
^th a t) e nzymes of class 3.1. 1 .3 flTpases^ are obtaine d aaloctcd from the group of ^n^jt^^^^;^ 
MiM)i<iJ>iujiaiiihin 'i iillffl im.iiimii^^ tiiiijUli anil r'ft^t"^"^'^!* consisting of Candida antarctica, 
Candida rugosa^ Candida lipofyuca, Candida cylindraceae, Candida spec, Geotrickvm 
candidunu Humicula lanuginosa Penicillium cambertli, Penicillium rOiiuforlii, AspergiUits 
spec, Mucor javanicus, Mucor mahei, RhizopidS arrhizus, Rhizoptis niveus, Rkizopus 
detamar, Rhizopus spec, Chrvmobaclen^iumv^w P.seudomonas cepacia 
Pscudomonas spec, faMiai\yfaeat seedHngl^jfifpancrea^ ^ 

105. (currently amended) Enzym i component system accordmg to claim 101, pam&dsxsi^ 
(that) it contains ^ u ;/ I " < 

enzymes from fungi» bacteria, an imals or plants obtained from:^natural organisms or 
organisms modified by genetic engineering o r m o dified enzyme s or part o f enzymes - . 

J^.#(carrently amended) Enzymii component system according to claims 101 and 105, 

ktfae enzymes or classes 3. 5. 1.4 and 3. 5.5.1 are obtained seleeted from the 
group of micro-organisms consisting Psendomonas aeruginosa, Pseudomonas putida, 
Pseudomonas acidovorus, Psemomonas spec, Aspergillus nididans, Aspergillus spec, 
Brevibacierium spec , StrepiocoL cus pneumoniae and Rhod^coccus spec . 

107. (currently amended) Enzyme componer)i:^stcm according to claims 101 and 105, 
comprisin g ( t ha t ) as modified envcymes ormiit of enzymes prosthetic groups or mimicking 
substances niimickiiig the active centrgwf the respective enzvme are used as enzymatic 
catalysts. 

108. (currently amended) Enzymt: component system according to claim 101, ^efmpftamgr^ 
^tbcrt^it contains as system component 2) one or more compounds selected from the group of 
saturated, monounsaturated or pcdyunsaturated fatty acids consisting of Q, to C26 fatty acids 
according to Appendix 1 . ^ 

109. (currently amended) Enzyma component system according to claim 108, eo^^^i^^^ 
(tliflt) it contains as system component 2) tetradecanoic acid (myristic acid) or dodecanoic 
acid (1 auric acid). ^ 

1 10. (currently amended) Enzyme component system according Jg^J^^ lOl^ aompri fr w g 
^tiiat^it contains as system component 3) at least one oxidant (proouraof y ^^rdxidq| (H202)^ 
a compoimd selected from the group of organic peroxides consisting of Mg- monoperoxy- 
phthalate* ditert.butyl peroxide, cumenc hydroperoxide, lauroyi peroxide, 3-chloroperoxy- 
benzoic acid, dicumyl hydioperi>>ddc, methyl ethyl ketone peroxide^ benzoyl peroxide, 
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diperoxydodecanedioic acid Na :>alt and compounds selected from the group of pcr- 
compounds consisting of perboriite^ persulfate, percaibonate, perphosphate, percarbamide, 
perchlorate. 

amended) Enzyme component system according to claim 101 and 110, 
^/^ com^utng ^ tto it contains as system tomponent 3) H^Oi-activating iom selected from the 
group of transition metals consisting of Mo*^, W^, Va^ or compounds selected from the 
group cyano-compounds consist! og of nindamines or dicyandiamines. 

(currently amended) Euzyxn^ component system according to claim ) 0 1 and 1 10» 
(jtp eomprrsmg-^tha^it contains HjC 2. as system component 3). 

lJ3^(currently amended) Enzyme component system according to claim 1 0 1 and 1 1 0, /k^^wv-tfO 
tr^cempqsing^*^ it contains as 5 /stem complpnent 3) H2O2 generated in situ from glucose p^^^^ 
and GOD and O2. \ 

114. (currenUy amended) Enzymd component systetp accordi ng to claim 1 0 1 and 110, 
I comprising^tba^it contains as system co^^ 3) besides per*compound$ also a 

bleaching activator: TAED (tetraad|ptylethylenediamine), TAGU (tetraacetylglycoluriJ) and 
iso-NOBS (sodium p--Ison(Hian{)yl^y- benzenesulfonate). 

1 15. (cuiren^^amcpded) Enzyme component system according to claims 101 and 1 10 

coili^^gjfthat) it contains as system componem 3) besides the peroxides or per- 
compounds also air or oxygen wherein air and^Qr^ oxygen can be used at atmosi^eric 
pressure or at a slightly positive pressure of up to 2 bar. { 

1 16. (currently amended) ^izyn^e component system according to claim 10 i, oomprioinB - 
(Ihait) i t contains as system component 4) at least one ketone of general formula T: 

o 

/( ^ and groups can be equ^l or different and denote aliphatic or aromatic groups^ 
-m&s^SiMi the R^ aiid groups < an form a ring containing besides carbon also heteroatoms 
(cwffh ft c) selgaedfipm nitrogen, oxygen and sulfur. 



1 17. (currently amended) Enzyme component system according to claim 101, < 
(that) it contains as system component 4) a l;2-dik)etonc of fr)rmula II, a 1,3-diketone of 
formula III or a poly ketone (polyketide) as well as a tautomeric enol of formula IV 



wherein the to R^^gups (jonutt nflntny) can he ^iial or different and denote aliphatic or 
aromatic groups^ moreever, grou ps R^ and R* and groups R^ and R*, together, can form a ring 
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containing besides carbon also reteroatoms (guoh - os) selected from nitrogen, oxygen or 
sulfur. 

1 1 8. (currently amended) En2yire component^tgra according to claim 101 , ccmprising^ 
■ (that) it contains as systom cptnponent 4;^^i^Sunds seleeted-ihnn-the group of carfaonyl 
compoimdd consisting of hydro;<yketonc$, 1 »3-unsaturated ketones, oxydicarboxylic acid, 
quinones and balogenated ketones. 

119, (currently amended) En2ytT.e component system according to claim 10 1» compnsmg 
•^Aat^it contains as system comfonent 4) a compound selected from the group ^ft6> of those 
listed in Appendix 2. 



120. (currently amended) Enzyrre component system according to claim 10 U comprising 
it contains additionally a polymotizationfcatalyst-^ ia partieuLirt as a phenolic substance or 
polycyclic compound with several oxidfzable hydroxyl groups according to Appendix 3. 

121. Enzyme component systtm accord^ig to claims 101i^ol20) co^pasiog^o add to it as 
an additional system an enzymatic oxida^on system with enzyme action- enhancing 
compounds,' said system containing: 

a) at least one suitable oxidatio 7 cataiyj 

b) at least one suitable oxidant 

c) at least one mediator selected fromAhe group of N-hydroxy compounds consisting of 
hydroxylaraines, hydroxylamine derivatives, hydroxamic acids, hydroxamic acid derivatives, 
alif^tic, cycloaliphatic, heterocyclic or aromatic compounds containing at least one N- 
hydroxy, oxime, N-oxy or N,N*-ciioxy/function or at last one mediator from the group of 
amides consisting of hydrazides .>r 1 ,2.4-triazolidin- 3,5-dioncs (urazoles) or at least one 
mediator from the group of imid^ consisting of hydantoins* or at least one mediator from the 
group of oxocarbons. 



122. (currently amended ) Enzyme component system according to claim 101 < to 120) , 
comprising to add to it as an additional system an en^matic oxidation system with enzyme 
action- enhancing compounds, s£iid sy8tem|containing: 

at least one mediation enhancer :!f elected from the group consisting of carbonyl compounds, 
aliphatic ethers, phenol ethers or olefins (alkenes) or at least one mediation enhancer 
selected from the group consistir ;g of Nol, NOH- and HRN-OH compounds or amides 
consisting of hydrazides or umzc les or imides consisting of hydantoins or oxocarbons. 

123. (currently amended) Enzymts component system according to claim 1 0 \ (tu 12 ft), 
comprising to add to it as an additional system azf enzymatic oxidation system with enzyme 
action-enhancing compounds, said system containing: 

at least one mediation enhancer selected from the group consisting of cation radical- 
generating substances, of Ac phenothiazine or ppenoxazine type or of the (R=N-N=R) type 
(ABTS) or from the group of arv i -substituted alcohols (nonphenols) consisting of veratryl 
alcohol or from the ^oup of phenol derivatives consisting of p-hydroxycinnamic acid, 2,4- 
dichlorophenol, p-hydroxy- benzisnesulfonate, ^anillin (4-hydroxy-3-methoxybenzaldehydeX 
p~hydroxybenzoic acid, 5-amino-2- hydroxybe^izoic acid (5-amirtosaltcylic acid) or Wurster- 
type radical cation compounds consisting of p- phenylenediaminc, N,N-dlmeihyl-p- 
phenylcnediamine, N,N-dietby1-(>-phenylenediamine, N,N,N*,N -tetramethyl-p- 
phenylenediamine, 2,3,5 ,6-tetretniethyI-p-ph6nylenediamine or from the group of radical 

/ 

/ 
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anions consisting of seraiquinones, which can generated by enzymatic oxidation of 
hydroquinones. 

124. (cuiremiy amended) Enzy!:ie component system according to claim 101 (to 120> 
comprising to add to it as addit .onal enzymaftic oxidation catalyst enzymes selected from the 
group of oxidoreductases consisting of clasies 1.1.1. to 1. 97 : 

cellobiose: oxygen-l-oxidoreductase (celloMose oxidase) ( J . 1 .3.25), 
cellobiose: quinone-l-oxidofeductase (1.1.^1), bilirubin oxidase (1 1.3.5), cytochrome 
oxidase (1.9.3), oxygenases, lipoxygenase/( 1.13, 1.14), superoxide dismutase (1 15 II) 
femoxjdase consisting of cerulcplasmin d.16.3. l); enzymes selected from the group 1 io 
consistmgof catechol oxidase (>rosinaab) (1.10.3.1). L:^orbate oxidase (1.10.3 3) O- 
aminophenol oxidase (1.10.3.4) and Iac<A$e(ben2odiol:oxygenoxidoreductase) (1.10.3.2); 
enzymes selected from the group 1 .11 consisting of cytochrome C peroxidase (11115) 
catalase (1.1 1.1.6). peroxidase ( .1 1.1.7ft. iodide peroxidase (1.11.1.8), glutathione pero^dase 
(1. II. J. 9), chloride peroxidase (! .U.1.|0) and L-ascorbate peroxidase (I. 11. 1. M), 
phospholipid hydroperoxide gluiathion^ peroxidase (1. 11. 1. 12), manganese peroxidase 
( 1 . 1 1. 1 . 1 3) and diatylpropane peroxidase (ligninase. lignin peroxidase) (1.11.1. 14). 

125. (cunemly amended) Enzyme component Zstem according to claims 101 and 124, 
comprising ^&a^.enzymes selecsed from the Aoup of oxidoreductases consisting of laccases 
or peroxidases or both are used as oxidation catalyst 

126. (currently amended) Enzytr^e component system according, to claim 124 and 125, 
comprising (tiw^ it contains laccases or peroxidajtes or both selected from the group of white 
rotting fungi consisting of Tram«i&i versicolor, lycarwtes spec. Phlcbla spec.. FUurotua 
spec, Hhanerochaete chryosporium, Agpricm s/fec. and also other fungi, bacteria, plant and 
ammal cells obtained from natural organisms MTorganisms modified by genetic engineering. 

127. (currently amended) Enzyir^ compon^t system according to claim 101, 124 to 126 
comprisiiig^4hai^ modified en2yraes (cnzyhie constituents) prosthetic groups or mimicking 
substances are used as the en2yniatic caulysts. 

I28^currently amended) Enzym.- component system according to claim 101 jtnd-^gh <4^4-4e» 
43?); eGB^^mmg ftfiot) it employs as additional oxidants air» oxygen, ozone, a compound 
selected from the group of peroxides consisting of H2O2, an organic peroxide, a compound 
selected from the group of peracids consisting of peracetic, performic, persulfuric, pemitric, 
metachloroperoxybenzoic and perchloric-^cid, a compound selected from the group of per- 
compounds consisting of a perborate, percarbonate and persulfete, or oxygen species and the 
ra<Mcals thereof consisting of ttie OH, OOH and OH^ radicals, superoxide (O2 X dioxygenyl 
cation (O2I, singlet oxygen, ozonide (O3 X dioxiianes, dioxitanes or Fremy radicals. 

129. (currently amended) Enzyme component/bystem according to claim 101 ^ 4 yztf" ^"^^ 
4rompriff k ig fthat^-additionally mediators andrmediation enhancers are used and that these 
compounds are such those are shown in Ap^dix TV and IVa. 

130. (currently amended) Enzyme component system according to claims 101, 121 and 129, 
comprising^that) the additional mediator/mediabon enhancer ratio is from 5000: 1 to 5: 1 . 

131. (currently amended)<Use of the enzyme component system according to claim 101 in a 
proc^ for the dcligiUifLcation, modiflcation, bleaching of cellulose/wood pulp from wood or 
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annual plants and of high yield vood pulps (groundwood and refiner pulp) and deinked pulps. 
■ (in thr tmfmf'nt nf pap^r pro d uction urartc water (grindi^r ivacte \mi&r^ TlHiP ^ifoato wtttw> - 
fMyUFnract t i^rirtor from other bronch ii iii of tho induotq* oonciotinB of wood pulp ^vomo ¥rtitQr 

and tOJltilo nroduorion WOntn wntOT nmnTt^T ntlinm fni^^lin pm r<>, Tif lic ni n i O O l ut i onj Of 

fiph ftnrl nf the cwegpon d ing bindgra/ a dh e fiiwc, and for th e produotion of wood boood 
■ rnmpn^itpc m ^ pmrpcr fnr th^ nr^r^y^^^^ j^^Y t ^^.j^^ ^ ^y^^ during tho doinlcinfi of wnn ^ 
— P<^P ^ r. Qo aT> -g xidation gyotom in orgonto aynthcaia, in a proccaa fo r t h e cngjTOatio liquofootion 

of rnil in n rtmr^g fnr Hj^tatrf^Tit Kt^/^Kj^jrj^ on/i o p,^^^ hlm ^hin^ xt m d d oo o t o rion^, 
• — tevtilrr fabricy i nglu d ittg ivoo l ) . 

132, (cuiiendy amended) Use o! ^ag^U)mejsg»Bpo^ claji n 101 and 
Hi in^a^Ptocess-for-the^delignip'^^ bleaching of cellulose/wood pulp from 
3^'Oratmual-plants^d omgfa yield wood pulps (groundwood and refiner pulp) and 

"-^inked^ulpsyAigfaeggby4l^ the enzyme component system is carried out at a pH 

fiom 2 to 1 1, at a temperature from 20*^ to 95 ^C, at a pulp consistency from 0.5 to 40%, in 
*® gJS^^E^* ^^'^yS^ or a* atmospheric pressure or a slightly positive pressure (up to 2 

^ bar), mE^^lbm component 1^ (nftmflly)^lipasc from Humicula lanuginosa Jsjx&eA^t a 
concentration fiom 0.05 to 5 mg and amidase from PseudomoTias aeruginosa i^^oB^A at a 

9 concentration from 40 to 200 IL=;.ftr(4sy5tem component namfll}' nnr or more fhtrr^' uridn, 

/ 0 Q to C26 fatly acids^ are used ar a concentigtion from 0.05 to 20 m^^jd^ystem component 
3p^pamnl y tho ejtidont pssm es^ peroxidcs^feed at a conccntratiofifrom 0,05 to 20 mg 
(100%)J and system compon^t I^ Bnntoly a ketone^is used at a concentration from 0.05 to 20 
mg, each case based on 1 g of a!.>solutely diy pulp. 

133, (currently amended) Use^otJthg>cn7ymc^€ompoflent^stetinrmx^^ 

m^Ti a process for^thedelignification^modificgtT^ of cellulose/wood pulp from 

wiffid^orjiiinTOl-^lasts,^^ pulps) and 

^4^nked^ilps, vrfiereby an acid vvash or a (J-step (chelating step^ i s used before or after the 
L^^^ffiaffi£i0m&f the enzyme con:iponent system- ^or bofora oad O f afte r ) and the acid wash is caixied 
out at 60-120 ^C, at pH 2 to 5:5, for 30-90 min and at 4%-20% pulp consistency, and the 
Q-step is carried out with 0.05% -1 % of chelator compound at 60°-100X, at pH 2 to 5,5 for 
30-90 min and at a pulp consisteiicy of 4%-20%. 

1 34. (previously^mefid^) Use-c llthe^n zymc com po^^ 

i^tin-arprcKJCS'sTdr tfie^ligni^:^tian,^modificad^ of celluiose/^^ ^Kl pulp j^iin 

wbodrW-arauaJ^ii^nteand of higli^yi and 
-deinked-puli^whereby the acid wash an^e <J-step are carried out for 1 hour at^-90«C, 
at pH 2 to 5 and at 10% pulp consistency. 

1 35. (currently aniCT<ted)JJse.of^th^ 
131 in a,pro^^pr,the delignification; modificSfi 
Wood-oMnrfoath^lants"^^ 

deinkeipuips, whereby said system can be used before or after any possible treatment of the 
pulp by single or multiple digestion^ bleaching steps or other pre- and post-treatments: -(©tielb 
-fl«>*lkaline bleaching, alkaline e retraction, washing, acid treatment, Q-step, Ordeligmfication 
Step^ peroxide bleaching step, Oj -promoted pemxide step, prftSsimVed perovide step, peracid 
Step^ peracid- promoted O2 or peroxide step, ozone bleaching step, dioxirane step, 
polyoxymetalate step, Clj-delign^fication step, CIO2- bleaching step, Cl^ /CIO2- bleaching 
step, reductive bleaching steps, sulfonation steps, NO/NO2 treatments, nitrosylsulfuric acid 
treatment swelling steps, enzyme treatments selected from the group of hydrolases consisting 
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of cellulascs, xylanases, inanna5.es, pcctinases, proteinases, lipases, amidaseS:, or selected 
from the group of oxidoreducta>;tis ccmsisting of laccases, peroxidases , or several combined 
treatments 

136. (currently amqnded) Use of The enzyme copiiJmient system according to claim 101 and 
131 in a process for m^dehgnifrcatio%4n€»dif^tioD7%teaching of celluJosc/wood pulp from 
wood-Of>^nua}T[yiasiS^and"high yield wpda pulps (groundwood and refiner pulps) and 
dcinked pulps^ 

whereby a_-^*lw) swelling step is t;arrieil out with the aid of substances selected from the group 
<ff of glycols consisting of propylene glycol, ethylene glycol, ethylene glycol dimethyl ether, ^but. 
^ atee^witli Uie 4ttd>9f solvents selected from the group of alcohols consistii^ of methanol, 
Y ethanol, butanoU amyl alcohol, cyclohexanol, benzyl alcohol and chlorohydrin, gglgctcd frem 

^Ae-grrop-of phenols consisting of phenols, methylphenols and methoxyphenols, sel cotin& 

fi xy m ^ie - fflo tt p ^a ldehydes consisting of formaldehyde and chloraU fietectir^-froffnhB-'pwjpw 
{ ( ^mercaptans consisting of buty ■ mercaptan, bcmyl mercaptan and thioglycoHc acid, 
\ > sete otin g fto m -thg- ^upH3 f»orgariic acids consisting formic acid, acetic acid and chloroacetic 
I \ acid, electing fronUbe group oj fc amines consisting of ammonia and hydrazine, -selectinc fmm 
m the group - of hydrotropic solvit? , consisting of concentrated solutions of sodium benzoate, 

and^ete elTng " fln)nrlfae group - ofothgi basic solvents consisting of OH-/H2O or OH-/aIcohoi 
li and benzenes, pyridines, dioxane^^yl acetate oo othor oubjtanqos , 

137- (currently amended) Use^oi^±he'en^m^cgmp|>t^ to claim 101 and 

131 in a process for the d§i^fi^SiiT)rinodificationrbleachiTT^^ pulp from 

wood-or4tffiffil«Shpl£e«i1^^ refiner pu)ps) and 

d€ mked pu lps, wher&by' (there it additionally added to th e r e acttOT» fiolution) a complexing 
agent (consisting oO selecting from ethylenediaminetetraacetic acid (EDTA), 
diethylcnetriaminepemaacetic a^ id (DTPA), hydroxy-ethylenediaminotriacetic acid 
(HEDTA), diethylenetriaminopenta-^ethyleikephosphonic acid (DTMPA), nitnlotriacetic 
acid (NTA), polyphosf^oric acid (PPA) or other complexing agents for iron, manganese or 
copper: diethylamine or hydroxylamine \\ ^ddj^i 

138, (currently amended) Use of the^n^inc component system according to claim 101 and 
131 in a prgcess-forthe*delf]^p^J^n, modification, bleaching of cellulose/wood pulp from 
wood-Gii-aimual4)lants-and?«Sf'high-yie 

^^iBked^uilps, said process being carried out in several treatment steps and whereby between 
each step (ie appli ed ) a washing or wadiing and extraction step with alkaline hydroxide 
solution is a pplied, or neither washing nor extraction takes place. 



For the following patent claims (claim 139 to 150) finaity withdrawn from further 
consideration pnnuant to 37 CFR 1J42 (b) the Commissioner is respectfully urged -in 
view of the foregoing- (aooordlog to 37 CFR 1.144) for a: 
PEXmON FROM REQUIREMENT FOR RESTRICTION 

The arguments are as follows: 

1) The general inventive concep -as several times pointed out - is the generation of active 
oxygen species e.g. dioxirancs., tfie invention claims an innovative oxidation system 

which can be used for many ^ticatioDS mcluding tiie mention^ prweduies in ^ presented 
patent application. 
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This generation takes place by t^e reaction of a lipase, fetty acids and peroxide formation 
of perfatty acids. 

In the presence of an appropriat e ketone the fonnation of the mentioned dioxiranes can occur. 

AdditionaUy an other important aspect of the general inventive concept is: 

2) The claimed treatment applications have more or less the same basic material as "system 
substrate" which is oxidized by che claimed oxidation mediod. 
This is the case for the treatmen of ligno-celliilose containing material such as the 
treatment of piiip (delignification/blcaching), waste water treatments of pulp and paper waste 
water, production of particle boards, fibre boards etc., deinking of waste paper, textiJe 
treatment (with exception of wool). 

For the detergent ^splication, chemical oxidation, treatment of general waste water and wool 
treatments the inventive concept is like 1) -> claimed products which are oxidized by the 
claimed oxidation method 

Favomble reconsidemtion of the restriction requirement is respectfully requested 
In this respect a discussion in W^ishtngton is kindly proposed. Due to the fact that I will attend 
a symposium in Madison (WI) from 9* to 12*^ of June a meeting during this stay is preferred 
from my side. 

Patent claims 



139. (currently amended) Use of the enzyme component system according to claim 101 (131) ^ 
in the treatment of paper production waste water (grinder wastewater, TMP wastewater) and 
of waste water fiom other branches of the industry, such as wood pulp waste water and textile 
production waste water>(r among oth ft ro) and other waste water, w hereby the reaction of the 
enzyme component system is caj ried out at pH 2 to 11, at a temperature from 20° to 95°C, in 
the presence of oxygen or air at atmospheric pressure or slightly positive O2 pressure (up to 2 
bar), and system component 1, namely lipase fiom Aspergillus spec, is used at a coiwentiation 
frOTi 0.05 to 50 mg, and system component 2, namely one or more fatty acids, to C26 fatty 
acids, is used at a concentration Trom 0,05 to 200 mg, and system component 3, namely the 
oxidant precursor, peroxides, is used at a concentration from 0.05 to 200 mg (100%), and 
system component 4, namely a k stone, is used at a concentration from 0.05 to 200 mg, and 
that a polymeriss^tion catalyst, if used at a concentcation from 0.005 to 200 mg, the 
concentrations in all cases being based on 1 litre of waste water. 

140. (currentiy am^ed) Use of the enzyme component system according to claim lOi (131) 
for the production of lignin solutions or gels and of the corresponding binders/adhesives, and 
for the production of wood-based composites, whereby the reaction of the enzyme component 
system is carried out at pH 2 to I i , at a temperature from 20*^ to 95'='C, in the presence of 
oxygwi or air at atmospheric pressure or slightly positive O2 pressure (up to 2 bar), and 
system component 1 , namely lipase fiom Humicola lanuginosa is used at a concentration 
from 0.05 to 50 mg, and system c;omponent 2, namely one or more fatty acids, Ce to Cj^ fatty 
acids, is used at a concentration from 0.05 to 200 mg, and system component 3, namely the 
oxidant precursor, peroxides is used at a concentration from 0.05 to 200 mg ( 100%), and 
system component 4, namely a ketone, is used at a concentration from 0.05 to 200 mg, and 
that a polymerization catalyst^ is used at a concentration from 0.005 to 200 mg, the 
concentrations in all cases being based on ] litre of waste water. 
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141. (currently amended) Use ol' the enzyme component system according to claimlM(131) 
in a process for the enzymatic printing ink removal during the deinking of waste paper^ 
whereby the reaction of the enzy me component system is carried out at pH 7 to 1 1, at a 
temperature from 20^ to 95 ^C, in the presence of oxygen or air at atmospheric pressure or 
slightly positive O2 pressure (up to 2 bar), and system component 1 , namely lipase from 
Humicola lanuginosa^ is used at a concentration from 5 to 500 mg, and system component 2, 
namely one or more fatty acids, Ce to C26 fatty acids, is used at a concentration from 5 to 
2000 mg, and system component 3, namely the oxidant precursor, peroxide, is used at a 
concentration fit>m 5 to 5000 mg (100%), and system component 4, namely a ketone, is used 
at a concentration from 5 to ZOOO mg» and that, to change the optimum pH for the printing 
ink removal reaction and to affect the swelling behavior of the waste paper, a phenolic or 
poiycycHc substance with several oxidi2able hydroxy I groups, is used at a concentration from 
1 to 2000 mg, in each case based on 1 kg of air-dried waste paper. 

142. (currently amended) Use of the enzyme component system according to claims 10 1 
4 131> and 141 in a process for the enzymatic printing ink removal during the deinking of 
waste paper, whereby a reducing agent such a$ sodium bisuliate, sodium dithionite, ascorbic 
acid, a thiol compound, mercapt? compound or glutathione, is added at a concentration from 
0.1 to 1000 mg per kg of air-dried waste paper. 

143. (currently amended) Use of ;he enzyme con^ncnt system according to claim -(131) IflL 
141 and 142 in a process for the enzymatic printing ink removal during the deinking of waste 
paper, whereby, to collect the printing ink particies and to jM-oduce foam during flotation, a 
commercial collector, is used at i concentration from 1 to 3000 mg per kg of air-<iried waste : 
paper. 

144. (currently amended) Use of the enzyme component system according to claims <131> 
101* 141 to 143 in a process tor ihe enTymatic printing ink removal during the deinking of 
waste paper, whereby additional enzymes selected from the group of hydrolases consisting of 
cellulases, xylanases, mannases, pectinases and from the group of oxidoreductases are added 

145. (currently amended) Use of the enzyme component system according to claim 101. (13n 
as an oxidation system in organir syrrthesis, whereby the reaction of the enzyme component 
system iscarriedoutatpH2to l],atatemperaturefiom20^ to95 ^C, in the presence of 
OTcygen or air at atmos{^ric pressure or sli^itly positive O2 pressure (up to 2 bar), and 
system component 1 , namely lipase from Humicola lanuginosa is used at a concentration 
from 0.05 to 5 mg, and system component 2, namely one or more fatty acids, Q to C26, fatty 
acids, is used at a concentration from 0,05 to 100 mg, and system component 3, namely the 
oxidant precursor, peroxide, is uf ed at a concentration from 0.05 to 100 mg (100%), and 
system component 4, nainnely a ketone, is used at a concentration from 0,05 to 100 mg, the 
concentrations in all cases being based on 10 mmoles of substrate. 

146. (currently amended) Use of the enzyme component system according to claim (^131) lOji 
and 145 as an oxidation system in organic synthesis, whereby an aromatic alcohol or an 
aromatic methyl compound is used as the substrate for the oxidation reaction according to the 
invention. 

147. (currcuftly amended) Use of the enzyme component system according to claim 10 W 131) 
in a proca<;<; for the enTyniAtio liqufsfh^rtinn of conl, wherahy the reaction of the enzyme 

component syjjtem is carried out 3t a pH from 2 to 11 , at a reniperature from 20'' to 95''C, ai 
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a coal slurry consistency from 0.5 to 40%, in the presence of oxygen or air at atmospheric 
pressure or a slt^itly positive O2 pressure (up to 2 bar), and system component 1 , namely 
lipase from Humiada lamgim&u is used at a concentration from 0.05 to 20 mg, and system 
component 2, namely one or mors fistty acids, Cg to C26 fatty acids, is used al a concentration 
from 0,05 10 100 mg, and systen^ component 3, namely the oxidarxt precursor, peroxide, is 
used at a concentration from 0.05 to 50 mg (100%), and system component 4, namely a 
ketone, is used at a concentration from 0.05 to 100 mg, in each case based on 1 g of coal 
(hgnite). 

148. (currently amended) Use of the enzyme component system according to claim 101 (13 1> 
in a process for detergent bleaching, whereby the reaction of the enzyme component system is 
carriedoutatapHfrom2 to 12, at a temperature from 20^ to 95*^Q in the presence of 
oxygen or air at atmosphcfic pressiire or at a slightly positive O2 pressure (up to 2 bar)« and 
system component 1, namely lipase from Htmicula lanuginosa, is used at a concentration 
from 0.05 10 20 mg, and system component 2, namely one or more fatty acids, Q to fatty 
acids, is used at a concentration from 0.05 to 50 mg, and system component 3, namely the 
oxidant precursor, peroxides, is used at a concentration from 0.05 to 50 mg (100%), and 
system compo&em 4, namely a ketone, is used at a concentration from 0.05 to 50 mg, in 
each case based on 100 ml of w&shing solution, 

149. (currently amended) Use of the enzyme component system according to claim$4***^ 
lOI and 148 in a process for detergent bleaching, whereby the system is added to a detergent 
formulation with all its technicaily common and known detergent substances or detcrgem 
additives. 

150. (currently amended) Use of the enzyme component system according to claimlQ1 ^131) ' 
in a process for bleaching and/or decolorizing textile &bncs including wool, vdiereby the 
reaction of the enzyme component syst^ is carried out at a pH from 2 to 1 1, at a temperature 
from 20" to 95^C» at a fisibric density from 0.5 to 40% , in the presence of oxygen or air at 
atmospheric pciessure or at a slightly positive O2 pressure (up to 2 bar), and system component 
1, namely lipase from Htmicula /anuginosa is used at a concentration from 0.05 to 10 mg, 
and system component 2, namelv one or more &tty acids, Q to C26 fatty acids, is used at a 
concentration from 0.05 to 20 mg, and system component 3« namely the oxidant precursor, 
peroxides, is used at a concentration from 0.05 to 20 rag (100%), aiKl system component 4, 
namely a ketone, is used at a concentration from 0.05 to 20 mg» in each case based on 1 g of 
denim. 



REMARKS 

Applicant has changed claims 1 0 1 to 1 38 according to the requirement without fwejudice or 
disclaimer. No new matter has be^ added. In view of the foregoing, it is respectfully urged 
that the present claims be allowed. 

For the claims 139 to 150 (see above)^ finally withdrawn from frjrther consideration pursuant 
to 37 CFR 1.142 (b), the CoTnTniKRioner ift respectfully urged -in view of the foregoing- 
(aocording to 37 CFR 1. 144) for a; 

PFTITION FROM REQUIREMEiNT FOR RBS lTtlCTION 

Favorable reconsideration of the restriction requirement is respectfully requested. 
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